A population pharmacokinetic-metabolism model for individualizing ciprofloxacin therapy in ophthalmology.
The purpose of this study was to construct a population pharmacokinetic (PK) metabolism (MB) model to describe ciprofloxacin (C) concentrations in plasma and vitreous and aqueous humors in 26 patients. Ciprofloxacin was given as a 3-day oral prophylactic treatment to 26 patients before vitrectomy. Plasma, vitreous, and aqueous humor samples were collected from patients at different times on the day of surgery. Patients were phenotyped for CYP 1A2 activity using caffeine. Ciprofloxacin and caffeine concentrations were determined using validated HPLC assays. All concentrations of ciprofloxacin were simultaneously modeled using a four-compartment PK-MB model. Creatinine clearance and CYP 1A2 activity were modeled as surrogate markers of renal and hepatic clearances, respectively. Population PK was performed with IT2S, and simulations were performed with ADAPT-II. No eye infections were observed in any of the patients enrolled in the study, and there were only minimal effects on vitreous and aqueous concentrations after ocular drops were added to the oral treatments. The model that best described the concentrations of ciprofloxacin in serum and in aqueous and vitreous humor was a four-compartment PK linear model. Simulated AUCs of ciprofloxacin mean concentrations in the aqueous and vitreous humors were 17 +/- 9 and 10 +/- 8% of the systemic AUC, respectively. The terminal elimination half-life of the compound was (mean +/- SD) 5.0 +/- 2.8 hours. The apparent volume of distribution (Vss/F) was calculated to be 122.1 +/- 39.7 L. This PK-MB model may be very useful in optimizing treatments of various eye infections with ciprofloxacin. The results of this study suggest that giving ciprofloxacin orally for 2 days preceding surgery may prevent endophthalmitis from occurring, consequently abrogating the need for administering antibiotics via intraocular injections.